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(54) ATM INTRA-NETWORK TIME 
SYNCHRONIZATION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize an ATM 
intra-network time synchronization system which performs 
time synchronization between ATM nodes with a simple 
configuration in an ATM network including plural ATM 
nodes. 

SOLUTION: In an ATM network that includes plural ATM 
nodes, a master station la is provided with a cell 
generating means 1a1 which generates a time transfer 
cell and a cell inserting means 1a2 which inserts a time 
transfer cell into a transmission line at a prescribed 
time when time correction should be executed; and a 
slave station 2a is provided with a cell extracting 
means 2a1 which extracts a time transfer cell from a 
multiplexed cell that is fetched from the transmission 
line and a setting means 2a2 that sets receiving time of 
an extracted time transfer cell as reference time of the 
slave station. 
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2 J «»® ATMy - KSr-^tf ATM«i(c*3 

m^TS. 3 ] mUknATMy— KSr^tf ATMffl|;i*3 

Wt^Vltm 2 ^^JteSI-fe/wSr^t-^sm 1 •fe>'^^#S 
is 

^*Jie:€j@leS-^»Ai-5tP 2 -fe/v-Jf A^S t . 



l*^J*»e>iinS r <c < eSIK'-ifAI-S^ 1 -fe/v-J^A 

10 IfFlB;^ u—^mi>K 

mm 1 ^l3l^•fe/^sr^^«JESrll^sufcv^glf;e^*!I 

(ceSlf^'^Jf Ai-^m 2 -fe/vif A^a t . 

•fe/V'&atu-r SB 2 •fe.'wttm^a i: > 

20 ;/ji-5*tjE^ai:, 

tS^^at Sr{i;t.5 ^ i: Sr^^ir-T^SATMi^rt^^JI^ 
[it*«5l «»:<DATMy-K*-&trATMiWJC*5 

30 ^^mt. 

^ei^K--^Ai-5ri:. tfIIS^3I^^Jitei@|-fe/i'SrStri5 
-•if Ai-5 r t Sr^T 5 a; 1 -fe/w-^A^a s 
■feyu^ttWI-sm 1 -fc/wttHi#ai: Sr^l^, 

-fe/K «9IBie3l^^«G2|-fe>'l'Sr«ia-r5m2-fe/V'ttW# 

40 at> 

t6iB-fe/vattj^a*5striBM 1 mmmm±/i'^mai u^r 

^J*>^>iliv.5 r i: ^j: < eSUSS-^tf Af^S^ 2 -fe/w^A# 

at. 

MiB«w ufdff 3 ^MmT^±M^mi^\^xhi>^mf^m 

50 /HC|8^Ur*>5a«^lalt<0*al!Cfli[Sr«jEffii: UTffl 
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[f»*3fi6l «»<OATMy-KSr-&tfATMiBllC:te 

l^^^^S^«»cK«Lfc^3i*^<E2l-fe/w*^i-« 10 
r t S^^T 5 ^ 1 -fe/V'4^#© t . 

^BS'^A-rSiiiv tfriE|g3l^^«Sg|-t/WSrffilBSB2 

t) ii^fc#fiYb•fe/^*^?> WiaiK 1 ^p^Jtei^ 20 
•fe/K «fIlBli3^|5!*s2|-t/V'SrJ*ai-Sm2-fe/Uitflta# 
St. 

ni)>hmi\^^ r t < e^l^s-^Ai-•5S^ 2 -fe/w^A^ 
wiEtt w L fcn 3 ^^jtej3i-fe/Kctft;£ u -c *> -5 ^m^m 

/H::t9:3^ur*>5S«^*li:<oinl|Llii[Sr«jEffit brttj 

7 1 3 6 <D{5md» 1 

«<^ATMi^l^^^ll^;&^{c*iV^T. 

3S 6 ®^Blti,*:> 1 »<0^llSr^»:®iaS-r 5 1 40 

[000 1] 

[flM©JSi-Stt«^J-IJl ««i:(OATM (As 

ynchronous Transfer Mode) KS-^tf AT Ml^rt 
-C. ATMy— KM<O^^J|^^li!SrtT5 ATMi^rt^^JI^ 50 
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4 

J!S*S;icii-r5. ATMtt, T'-tJ', iij«i/j:i?«> 

nous Transfer Mode) t ttM'i *) . ^Wl^^ o y h 
[0 0 0 2] 

[^^3^6©S[^l?] wf***®^. stm-cj*. 4*5t^>f a;^ 

IP*>. STM-e«. 125/as (8 KHz) SrlP^ 
T-giS-rS. ^UT. STM^— Krat?l 2 5 s Ki_t 

aiU r«>-=r/w^7U— A-'^:?'— >-<oi@|§SrfT5r tJ:i 
ioT 1 2 5 ,/ s <D«S!cffif©^''f 5 :^^^e2l*sfir;t5o 
[0 0 0 3] 

Mtm^xh?)*^. ATM-e{*. ^yy^o^f-^^/^^m 

mf- (VPI/VCI) tcJ:oT^-Y^/^SritS'J1-.5^ 
ilfltJj'j^^/l^a (-fc/WiS-a) SrSfflb, STM<DJ:5 

[0 0 0 4] ATM{Ci3V^T. 1 2 5 m s 

ti^x^ti\^<Dx. nMmmi(Dmm:^^(Dmmm^i\. 

[0 0 0 5] 

[isjHSrflieiti-sfc*©^©] @ 1 1 »-ia« 

«Si:<DATM/— KS:•&tfATMiffl|C*5V^T> -e;^ 

^«i a as. i^^iteai-feyusr^-r-s-t/w^^s 1 a 

It. l^^«Kai-fe-'WSrl«^*|jES:lll(ILfcV>0f;tl^*|{c 
eSIK'^if Ai-^-fe/v-if A^S 1 a 2 t S-<l;t. ;^ 
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TK«-rsia;t^S2 a 2 tsrfi^irt^^^tt- 
[0 0 0 61 BP*). a-Ctt, ■fe/W^^Sl 

^^2 a-e». ^/umm^St2a 
«»P>Sl9 3iA/m*lte5^-fe/KOgffi^^JSr^«^©2 a 

[0 0 0 71 0 21*. »*3S2J;:|B«<o5IM©il3a:;'o 
y^'S-CfcSo »*«2{c:|E««7)5ll^l*> «^CDATM 

j5g-f-*-fe/W^^®l bit, ^iteltei§l-fe/vSr3f^^*J 
iceiiBS'-Jf A-rs-fe/Hf 1 b 2 t Srii^, ;^ w 

j&jtejii-fe-ywsrttffl-r'5-fe/waw#i»2 bit. mmvtc 
(Dmrnmrnt i.xnm-ri>Wim^m2 b 2 1 sr<i;tsr 

[0 0 0 81 fip*>, ■^;^^^i b-c»*, ±/^^fS.^mi 

•fe/V'ttw#®2 b i«se3ii»*='?>wi«>iiA/m^e 

S 2 b 2 dS;^ V— i;'^ 2 b c0Sti^*l t VXWt&-r?>o 
rnJ-J:*?. ATM/ — KM•C©Nf^l^^^^Ee>i^S, 
[0 0 0 91 W*«3{!:|B««J|8?g©|«3i!:/i3 

y — KS-&trATM»l^i*3v^-^, -^^^mi ci>^. mm 
iti-t-s^i-fe/v-am^ai ci t. ttaiufct(ii*i9i<e 

/vsr^^-r 1 -f/w^^^g; 1 c 2 1 . m2 mmmm 

Ai-50 1 -tr/vifA^® 1 c 3 i Sril:t, :^ u-^m 2 

c «^ 1 f^mmxk±/>i:±^-ti>m 2 -k/u^^^m 2 

clt. ^l^*l^ii^-fe/wSrWF^«ESrSIISb:^cVN||2 

m^mM\^&mi^^Ai-^m2-t/u^A^m2 c 2 

ej@lliS*»e»Bi*»5iA>«f#«'ffc;-fe/v*»e>S^2l*^<K@l 
■fe/U§rttffi-r.502-fe-/HSW^a:2 c 3 »ttlLfc0 

Si^i^^Jt Lrs9:;fei-4l9:)e#g!;2 c 5ti:m^f>:^t 

[0 0 1 01 fiP*>> :^U—^m2 cXtt. m2±/U^ 
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2 c 1 Lfcm 1 ^late^-fe/WSTv m 2 -fe/wjf 

A^m2 c 2iim2m^^MKWM^^W7^-r^<, -^^ 

1 c TM*. 15 1 -fe/wJSm^® 1 c 1 *seall^*»?>^ 

1 ^«^-fe>'V'*Bl 9 Ji*> t5 1 -fe/W^^S 1 c 2 
S5 1 l^lBl<E2l-fe/KOS«^*JSria:^UfcS5 2 I^^Jte3^-fe 
/i-Sr^i^L, » 1 -fe/vif A#ia; 1 c 3*5^(0^2NF^Jte 
izl-fe/wSr» 1 M^^^lcgiHi&'^^A-^So -rstx ^ 

u-:/^ 2 c x\i. m 2 -^jummmMk 2 c 3 amTikm^ 

hm 2 ^^J^a^-fe/l'SrH *) J2.tf t > ffiiE^g: 2 c 4 
10 tf2^^tej||-fe/H«l^;tL-C*>5Sft^^Jt^K^2^ 

T^mL. «9;je^i!;2 c 5i)mM^mm^i^-^m(o 

^m^Mtvx^mi-^o mtcit), ATMy-KK 
[0 0 1 11 ia4«:, if*«4{ciaij®5ieg©i5sp^n 

y^H-efcSo it*«4tc|a«©l88^tt, S»«>ATM 

y— K«^^t^'ATM;^(c*5V^r. 1 d /J^ 

m-t^m 1 -fe/wtttb^s 1 d 1 1 . tttti Intern i ^^Jte 

/i^i:±0.-r^m 1 -fe/v-^fiS^S 1 d 2 t , » 2 la^^jte 

< ei^SS^JfA-r^ll 1 -fe/wffiA^ia l d 3 t Sr^lx., 
;^ v-:/^ 2 d 1 «?^te2&-fe/vS:^^-t-SS5 2 -fe 

/v-^^K#l*2 d 1 ^l^^eSI-t/V'S-^^MjE^H 

% Lfcv^^^^ig|J{c■e^&K'-^f A-r 2. 2 -fe/V'^A^®: 

2 d 2 •gj@ii»*»e>5t»)iiA/:^#fl:{k-fe/i'a>e>02^ 

^tei^-fe-/WSrttWi-^l|2-fe'/l'ttW#S2 d 3 ttW 
||tWLfce2IKi8ffi«i:f52l^*fl*5iil|-fe-/Hcf8;eb 

xn&i-^^:&^m2 d stSr^i^-srt^^it^t-t- 
100121 fiP't,, :^u-y^m2 dX\-i. «2-fe-/P^^ 

2 d 1 Lfc« 1 ^^Jte^gl-f/i-Sr, H 2 -f /uffl 
A¥^2 d 2dS^^JttESr*JSLfcVN0T;£^^Jt-ei3lli& 
{;ifflA-f-«. ■^;^^»i d-c»4. H 1 -fe/vrtttj^lS: 1 d 

40 l*sej5IBS«^^>^l^^Jteiill-t/i'SrSt»)32.^, Sfl-t/v 
^^^^ 1 d 2 1 ^^JteSI-fe/KDSm^^JSrlS^L 
fc02^^Jteil|-fe/vSr^Us ^l-fe/HfA#^l d3 

d> p>aii. ■£ r t ^£ < e^iBS-^jf A-r 5 , 

(0 0 131 •f-St, ^^^2 d t?i*. m2±/uify 

ta^m 2 d 3 *5e2IK*>?>M 2 NP^teSI-fe/wSrSi 9 iitP 
t. «jE#S2d4aS, f52NF^te3|-fe/HcS^UTfo 

50 tej||-fe7HcK:;eUT*>-5Sft^^i©*IlSfitSr4ijE|ti: 



~:/m<omm^mtvx^&ir^o :Ltncxr). atm 
[0 0 14] 0 51*. m^^5icw,m<o^m<omm-:^o 

ttm-rsm 1 ■fe/i'ttai^s 1 e zt&m^. :^\y-^m 
teiii-fe/K ii^3^iaifei@i-fe/i'Srttm-r5»2-t/wttta^ 

S 2 e 1 t . -fe/PttHl^aiJf^ 1 ^^te2l-fe/v*l*ta L 

^^g: 2 e 2 , S 2 ^m^m't/l'irm 1 ^^JteiH-fe 

/K^sft^^a^ tatvs i t < mm^-^A-ti>m 2 

WE^h. LTHi;t»-t-5«|jE#g}:2 e 4 WHiitSr^^ 

[0 0 151 fiP*,, •v>^^^l e-Cf*, mi±/\^^fSL^ 
1 ^^Jte^l-fer ^ 1 -fer/Hf A#ISr 1 e 2*5. ^^J« 

« 2 e -ett. s^ 2 -fe/v-rta^a 2 e i «s r <o» i 

/W^^#S2 e 2d5t^2^^je2|-fe/V>£r^J5eL. ||2-fe 
/vjf A^S 2 e 3 r 2 ^^JteSI-fe/V'SreS^I^'^ 
JfA-fSc 

[0 0 1 61 -tUT, -vy^^r^l et?l*. tfl-fe/V-ttta 
^Sl e 3«seitl»&*^e>m2^^iJtej^-fc/vSrSl»?3itf 
i:. H 1 -fe/v^fig^a 1 e 1*5, »2^MiJte2|-t/KOS 

-fe-zW^A^IJl e 2*5. fi3^^m^|-t/wSr^2^ 

[0 0 171 -t-St. ^^^2 eftt. »2-fe/Wi* 

ta^S 2 e 1 *5e2lgS>5> ib 3 ^^J^i^ -fe/wtrSt t) iitf 
t. ffljE^g:2e4*5, ^S^^JteiH-fe/Hcta^bTfc 
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UTai;t|-r'50-C. K:;e^ia:2 e 5*5ffijEfit-SrS®;^W 
— :/^<DSip^^i U-CK^-f-^c rm-J:«3. ATM 

[0 0 181 S6». K^«6JClE®<OBM<OJl3a:/^P 
y^H-efcS, l»*3fi6Jj:|E«o^Mh3:. «»©atm 
7— K*-&tpATMiPl;i:feV'>T. ■^;^^^1 f ^Sll 

10 teJU-feyvSr^-rsri. ^2«F^«ig|-fe/KZ>g«Np*J 
SrfifpBl-fe/i-^^Sl f 1 i:^ lgll^^lS@l-fe/i'Sr 

5 r i: < eMK'-WA-r 4 i t Srtf 5 0 1 •fe/wffiA^ 
SI f 2i:. ej2IKd»e>Bl«?>iAyfd#«^t-fe/w*^fe||2 
^^J^ii-fe/wSrttW-rSff 1 -fe/waW^S 1 f 3 t . s- 
<i;t. ^i^— ::^^2 f *5, ejJIKd»P>5i9 >iA/f£#^a:<k 

m 1 ^S'ma^■fe>'^(-fs^$t^Tv^s^*(n^« 2 f^mmm 

■fe/HSr^-t-S^ 2 -fe/P^^S 2 f 2 i: . ^2 ^^Jte 

<e5ig&'--tfA-t-S^2-fe/HfA^®2 f 3t. tttbb 
fc^3 ^^iJteig|-fe/HC^«UTfcSSftB#*(l t ^^ms 

i>^mmmt(Dmnm^mjEmt i.xtiit)i-^miEmm 

30 3ei-5SI:;e#a2 f BtSr-lii^SrfcSr^^ti-So 

[0 0 191 fiP*>. -^^^^f^l f-rtt. f^l-fe/V-dfe^^ 
Si f l*5^^bfe. ^^J«^|-fe/wSr5S^-t-2.^^JSrlS 
1 ^^Jte^l-feywSr. « 1 -fe/wif A^S 1 f 2 

5o ;^V'->'^2 f -ei*. m2±/umm^si2 f 1*5^ 
^#S2 f 2*5, m2mmmm±/i-^mimMmk'i^ 

/Hc|9:;e$^^TV^5l**I^^:^L. m2-fe/w»A#S2 

f 3 *5. r <Dff 2 ^^Jte)^-fer/^^Sre2IK'-^A•r 
40 too 2 01 -^tL-C. t;^:?^! f -eii. t^l-fe/uaa 

#si f s-Ai^mm^hm2mmmm't/ui:m*>i2,tt 
u. -ir/wffA^si f 2*5. m3^mum±/i-^m2'^ 

10 0 2 1 1 -rst. :/^2 f -ej*. m2±/i'i^ 

m^m 2 f 1 *5esiBs*^p>if 3 ^^Jte^^-t/w^si •? j^tf 

t. «E^S2 f 4*5. m3^^Jteill-fe>'HilK«UT*> 
50 SSW^^JiSSES^a^^teSI-tyKOgm^^td^Pjg 
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—•:^m<om^t^mi:i.x^&-ti>o zi^ncx9. atm 

[00221 7 tc|E®<D5l?g«, iS*« 3 »SW 

[0 0 2 3] fip*>. ■^:^-$'mRxj^^v-—^mi)^. 

[0 0 2 4] 

[§iig<oios(o?^«i] SIT. }^mm<omm<om^i:mm 

J^^{J:*5V^-C«. IfilgcOATM/— KiSr-^tfATMi^lC 
[0 0 2 5] 07 (a) \z.ftS\^X. ■^;^^^10a«;, 

1 -fe/w^j^^i 2 ±/u^m.mi3t^ 

m^i><, y^2 0 a 14. ■feyV/}6fflSS2 1 t 

1 0 a ;6S*rjE£;-r-5o -fe/V^^ia 1 a 1 {;U4, 
■fe/V-^^RSl 2;^*rj«:-r5. -tr/V-ifA^ei a 2K\i. 
•fe/l'^fiS 1 3 dS*fiS-r 5. 2 a yt. u 

—ym2 0 a ;S5*f;£:-r-5o ■fe/i'atti^S2 a 1 {c(4, -fe 
/WttaiS2 1 d^^^-f-^. fg^#S2 a 2tctt, ^i: b 

[00 2 6] ijiT. 1 {i*f;&-r 1 Hifej^flico 

W}i¥i:m.mi-^o 0 7 (b) lc*5^^T, <frJ4. ■^:^^m 
1 0 acOcJ'^^ffifflt^^— ^^^2 0 aO^'W-r^t^i© 
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j^-fe/H4. 4#SiJ<ovC I /VP I S:i$*>il^©3.— 

i: ttEsij $ tvs. -fe/w^js&s 1 2 r 1 mmm 

/w#S«Sl 3©— :;^<OA:^7J-4-^4. ■fe/w#aSl3 

[0 0 2 7] ;^ u—-:fm 20a -e{4. -fe/wttttlSS 2 1 
*>5vc I/VP m-etoT^.— tp-fe/wt^iaitesi-fe 

r©mi*lS?^«S-ei4. VC I/VP IffiicioT 

2 2 Km^-r^bo 

[0 0 2 8] >5'^-i'2 2l4. :^U'--:fmP%<r)'^m<0^^ 
;t«i5'^^tt=0) \z.WC&^ir^o BP*>. — :^^2 

iS'^i 0 a (^^-^^=0) ^mmK 

[0 0 2 9] L^t^SoT. m7 (b) (r^i-i5{-. 
30 :^^mi 0 a t:^l^^:/^2 0 a(0^^'^iiL^ti(}>tdi-f 
■rfix\>^Xi>. -^;^^«d»e>^'f-vffi=o©*!p^^{c: 

8 tt. 2 {c^fjts-r 5 m 2 nigj^fiSco^jEig&otftf^ 

Ift9g<Offil[*^e>. m7 (a) t l^-iSf5;giJ5)-{c«, 

[0 0 3 01 08 (a) <c:*5V^T, 0 b«. 

40 iJ'-l'^ 1 1 2 -fe/Vi^mSgl 3 ts- 

m^^o ;^U'-7'^2 0 bfi, -feyvaaiS&2 1 1 
i5''l'-v2 2Sr«;t.5<. iJUr<D«^^c*5^^-CM*«^: ©*r 

-^;^:?«i 0 bifiM^^i-i>o ■fe/w^fiK^S 1 b 2{j:tt, 

■fe/i'^gfe^i 2i>mit^-r^o -fe/nfA^si b 3ictt, 

■fe/w#«SSl 3«5*f*£;i-.5. P^^2 b(c:j4, 

-:/^2 0 b*s«tJ5ii:i-5o ■fe/HAffl*®2 b i (c»4, -fe 
/w»fflS2 1 !6s*f^-t-s. ia:5fe#ii2 b 2Jj:»4, ±tl, 

50 [003 11 WT, f»*3B 2 JclittJSt- 2 SIJS?gfi© 



/I'^as 1 3 1*> mi mmj^Wi-c^^m vtzo -t/w^fe^i&gs 
1 2 14. mi mt&i^Witmmicmmy c i /v p ne 

10 0 3 2] ;^ w— :/^2 0 b -e«. -fe>'VttttlS2 i 

mimmmmtmmiz.. tRmm^hrn'oi^Ayti^m 

-fb-fe/VSr, '^s/^gU^^JCfeSVC I/VP Iffi-CfeoT 

3. —- !f-fe/vi:^^^j@|-fe-/pfcSrESiJL, rL-if-fe-/H44i 

Diitfc -fe/p*iais&2 1«. :i(om2m^mm-c\^. v 

C I /V P I ffild ioT^lalteSI-fe/KOSff SrttW-Ct 
•St. -i'fa-KSrlS^U. ^^dlta (fiP*>Ttt) Sri* 
tub. ^WN'2 2{c*fU •fe/wSm«>iii»i:*tcTffiSr 

to 0 3 31 ;j'^-72 2H:. miminj^mtmmcy^i^ 

5„ Lfc:6So-C. IDS (b) {c:;g5-r<t 5 

0 b t 2 0 bcO^J'-l'-vtetadS^fdttTtl/TV^ 

:7'^2 0 b*5g^t-r5rt(cJ;oT, M#<0<a:ffiS: 

10 0 3 41 :L<om2mMmmi^. io<o^:^^^*5. 

11?, y^w— p^»B 14^*1 1 2-C, :/«Ctt 

^iSUt 3-T?. :/^D»4^^a t -tr/wSrfe2l-r 

[0 0 3 5] @9r4, m^msicmit^-r^mammmm 

<om^Rxm^^^-tm-^h^o :L(r>m3mmm^\-im 

5o 09 (a) lci3V>r. -^:x^?^i0ctt, ^J'-f-^l 
1, -fe/v^feJEifcSl 2. ±/u4^M^l 3<Dflfe(j:, -fe/wttffl 
SSI 4Sr<«;t5. •fe/i'ttmSl 4©ai/j (■feyV'SW) 

10 0 3 61 ;^W«->^«2 0 ct4, •fe/Vttai«2 

lb ■$'4-^2 2(Dm^. -t 71-^^2 3, -fe-/W^MS2 

4, mm^2 5Rxj^^^2 e^m^^o ^-{-^220 

■fe/w4AeS2 3tApa[«S2 5(J:-^;te>n5o 
/v^^2 3©ttl;^j»4, !F-t/wi:*j::-fe/P#S«2 
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4IC-^;tP>nS„ *0»S2 514, •fe/UtttH^iS 2 1 (DttJ;^ 
t^-f -^2 2<^>m;^Ji:S:SltT, *PMtigmSrBSfWS2 6 
(C-^;t.5o K5»«2 6<OW;^l4, ^J'-Y-? 2 2 jcMjEfflt 

[0 0 3 71 £iJi<Ofi|^Ji;fcV>rit*«i:<D*fl£:ii« 
14, ftcoj; 5^-'Sorv^5o 1 c tcj4, 

^ 1 0 c *s*rfSi-S. ^ 1 1 c 1 (c{4, -fe 

/USaSl 4*s^f£:i-So IBl-fe/v^^Si c 2Jc 
14, -fe/w^^imi 2ds*f^&-t-^o ^1-fe/wJfA^Sl c 
10 3(ci4, -fe/wi^aS 1 3 idSjtJfS-T'So :7'^2c(c 
14, >^ w-T'^ 2 0 c aSjttJtS-T'S. i^2■fe>'^^^S2 
c l\z.\i.^ ■feyP^j«SS2 3;^*rj«:-r5o l|2-fe/HfA# 
S2 c 2JCI4, ■tr>'V#fiS2 4 ;4S*fJJ;-rSo ^2ttW# 
®2 c 3tct4, •fe/wattiS2 l>5S*f^-t-So MjE#®2 

c 4JCI4, \^xim^2 bhwi^2^<r>'^mm 
[00 3 81 eiT, 3 \z.n^<ir^m 3 hjsj^^o 

SifPSrIftW-rSo :L<r>mz^mm^\i.. @9 (b) {;i 
20 TFT^i. 5 »w, w-:/^ 2 0c :^^*ll^»!*a3aojeSiSr 
*Mt-5o fiP*>, ;^ 2 0 c -ej4, ■^f\'^^i^2Z 

t4, iJ'-f ^2 2©tt^m:^J*sSW^iJ (^aj;t«i5''1'-^tt 
= 0) i:*«©SrS«b, SJ^Nf^fc/iSt, #^<OV 
C I / V P I ffi^Jtotf 1 ^*JteSI-fe-/vSr^4E-t-5, r 
<o»i|i«f^*s, l^i^4tJES^^^iiLfcv^i^2^;£l^*Jt^fe 
5. 

to 0 3 91 r©01 ^^«E5l|-fe/H4, •fe/V#S«2 4 

t^h^m^^^^^^i^. n^xmc^Ts^mi o ctcaj 

30 taSf 1 4 1 ^^Jte2|-fe/KOSftSr-fe/V;gfej5fcS 1 2 IC 

jl*n1-S ^'-f 5 >if\i.. 7. 2 0c <DSSP^*I 

(i5'-r-^ffi=0) M^<0<4ffi^«(cei^^Mr Sr 

*n;tft. « + T <O^HffijS^t?fc*o -fc/w^fifegg 1 2 J4, 
::®i^l■t/K^>S«^^J i i(onnmti=mE 

[0 0 4 01 -vj^^^l 0 c <0-fe/l'^^KSS 1 2J4, 

1 1 ©tH^W;^*s»JIli^^ (W^«^W-^iii[=0) k 
^i:5<DSr£«U Sip«P*Ji/jr* t, i|#;e<DVCl/V 

40 p I m.^n-^m 2 ^^jissi-fe/vsr^^-r 5<. r <omm^ 

m 2 NP*J^-fe/l'{c|4, '^-f n - K©Ff;etl«»cSftNF 
m> + T dS^^SttTVN^o r<D^2^Mti5l|-fe/W4, 

-y^2 0 ctcioi^u, ■fe/i'«/±j«2 l-c^^msi^, 
'iv-v\z.n'&\^xi>^^m'Mmi (* + r) *sjp^«2 

5 <o— ;^<o A;^; {-4- ;t e>ttSo 

[00 4 1] Xl/— y^2 0c(4, ^J^^^l 

0 c (c*)- L^ffi « jt* itaiv-c V ^ 5 <o T?, m2 ^^jtea^-fe 
50 /vr4, X w— 2 0c -c^yii^*J-c»4, t - « ^tcsi 




13 



^[§§2 5 COAD»iK:S:tt, 2zt^£^o MfSi«2 6lis A 
;^|c*fbl/2©fitiSrai;^f 5SI»IS-efeS<D-e, 

CO 0 4 2] r:®J:5»::. ^w— >^^2 0cH:, ^J^^' 

xtwifpsr^-ria-efcs. i<Dii4iijsj^flHi. m2m 

[00431 laiD (a) IC*5V^T. -v^^^l 0 d 

2, -fe/W^a^l 3. ■fe/l'ttWgSl 4S:<i^^. 

::^^2 0 d«:, •fe/w#iU«2l, ^'-^'■^2 2. -fe 
yV'^^2 3. ■fe/w#ftS2 4. M^2 5. m»^2 
6<Dft&(C, JttSESS2 7fi.tm»Sg2 8Sr«|;t5o ^'Tn- 
2 2©W;tJtt. it««2 7 i:S«c«2 8©-:;&©A;^H- 
^^i^•P^v^:te>i^S. J*:««2 7 i:«^IMI2 8©te;^© 

»«2 Stt, fi&;^<DA:*Jc-fe/HftmS2 l(oayjSrS»t 

■C. *P»i^*Sr<5'-r-^2 2(;iMiEffii:LT-^;t5„ itigi 
m2 7U. Ji:®EiSm^-fe/W^^^2 3m#;t5. -frOifi 

[00441 si±^mm^isv^xm^mt(DMit^m^ 

miod t^nj^-^-r^o » i -t/wtttb^s i a n^t*, * 
yuttta^ 1 4 *s*f/s-r 5. ^ 1 -fe/w^^s 1 d 2 (c 

14. -tr/W^fifeSS 1 2 ^ 1 -t/VffA^® 1 d 

3tctt, -fe/w#>fi^ 1 3 *s*f;£;-r5o ^v— :/^2dlc 
7'^2 0d;6S*rjSi-6. 02-fe/P^^^g;2 
d 1 tJltt. ■fe/V'^^2 3 i:Jtt!lESS2 7 a)^l*:*5*fJS;-t- 
5o 0 2 -fe/W^A^S 2 d 2 -fe/W^^SSS 2 4 

;£:-t-So ii2ttm^S2 d 3{cj4. ■fe-/PttttJS2 

JSf'S. ffiIE^Ift2 c 4{ctt, UT;!)P^«S2 5 tKS 
^2 6 i:«l!t«2 8 (O^WH^nP&t^o ia«#S2 d 
5<;i|4. L.T^''f-^2 2«sS*^-rS. 

[0 0 4 51 ft*3S4iC*riJ;-t-S^4||JSJ^«S© 
Wlf^SrlftM-rs. r©a^4|U6?|^fi6-^«:, 010 (b) 
\z.m^i: o ;^ 2 0 d *J«F^JI^aB«ia<Detb 

SrdMt^. iP*.x ^^^2 0 d-e«, VcML^2 7 

iJ'-r-v 2 2 «stH$W;^-t-5S^£i^^i2iaii^^m t 
li:©-&SrS«U -Si-Si:, -fe/w^fieS 2 3 
LIS 1 ^^iJte^l-feyKDf^^igS^SrW;^-^^. 

[004 61 ■fe/W^fifegg2 3 tt, it^S2 7 :d^P>©-fe-/l' 

f^jsKs^^stt V c I /V p I m^n^m i 
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14 

/w#-fi«S2 4*^c>ej^gS'-^iw$n. ^Mt^ic-^;;^^ 

^ 1 0 d (cSim-^o L.tm-oX. ■^Z.'fmi 0 diZid 
^fil«l 2(cii^3ii-S^W' $>'^I4. ;^u-::^^2 0d 

(omm^M 1 1 *^?>, mmcoiiL^m* iz^f^n r sr*p 

[0 0 4 71 0*9, -^;^^{B!|-cafcSftNf^J«x 
-^11 <Dtf-^1ifCS)**S, -ttVftv t 1 + 0 + t t?*> 

10 .So -fe/W^t^l 214. ^^^1 l(DUf^mMz.noX 
#:^©VC I / V P 1 ffiSri^o^ 2 ^^Jteii•fe/^^S^^J5^ 
i-S, r<Da^2^^Jte)^•fe•/Hc:^4. -t-fa-KOM^® 
m^^mt^M t 1 + « + r ^5K«S4^TV^5. roll 2 

y^2 0 djcaiHiL. -fe/wjstti^gi 

( t 1 + « + t ) !^AP»» 2 5 (Df&^OAyjfc-^X. 6>n 

So 

[0 0 4 81 rite, ;^ W'—P'^ 2 0 d 14, -v;^^^l 
20 0 d{C*rbtiffi*;r£JtjltuTV'>-5©-e, ■^;^^^1 0 d 

-e^fc^^ 1 1 + * + T -csiw 2 

{4, ::/^2 0 di::i4. xv— p^^2 0 d -emfc^ 

^ 1 1 + 2 T mtcpM-rs r t {c/is. o* t) , mmi^ 

28J4. i5'-f-^2 2<DW-^!i»»e>i5im^*Jt ISri^Stb 
yttt5S:^S2 6^;l-^x-CV^S«^ 02^^Jtei^-te-/K^ 

mmf^x(ow»^2 8<Dmt)m^. (ti + 2r)-t 

1 = 2 T t^io-CV^S. ^U-C, Ki^lS2 6d5*P»«&2 
5K-^;t5Ki3Stfflf4, (2 t) /2 = T-CfcS. 
[00 4 91 Lfc*5->-r , *P^S 2 5 14, 2 ^^fltei^ 

30 -fe/KoSfi^^j t 1 + 2 r ^;l*5V^r•fe/^^4WS2 1 com 
;^j|i[t 1 + <t> + T t^^2 6<7>0it)m.r t<oM»i:n 
v\ t l + « + 2 t«-^^'-^2 2^;l«E^i[i:U-cm;^■t- 
-5„ J; •} , ^W-^ 22 14, (t l+0 + 2r) 

i:mmi^mtvxwim^ti. ^iv^&micnmwsi¥^w 

Pi-rs;it{c;5:So :i«>J;5f-, ;^ 2 0 d f4, 

-?';^^'l Odas©^^ (t i + <fr + 2 t) ic-^^^h 

[0 0 5 01 E1H4, n^m5i:imit^i-i>m5mMm 

40 t4, IS4|^7^1lgj:l^^(^|g2|li{E^(lgtC^V^Tej|IKg 

fcS. Ell (a) »C*5V^T, -^>^^^10et4, Sf4 
^-f-^i 1, -fe/w^t^i 2, -fe/w 
#S«1 3, -fe/vaaSl 4 4rii;tS. S'iS^»4, -fe 
/v^^l 2(c-^^e>ttS-fe-/PttmSgl 4<Da;^;i5, 

[0 0 5 11 y^2 0 el4, S54||JS?g«i 

(;i*5v>r, itS{E§g2 7SrB!lK;b, 7 9 Sris:{ft:fc 
50 5c -fe/WtttbSS 2 H4, ^1 -k/wSW^Jii^a 7 ^ 2 



t 

1t$BSr*DStS2 5(C-^;tSo ^ -( ^ 2 2<omt)\i. i^W 
^2&~^OKtityy^2QiL\z.4-7Lhixi>. 7 y=f- 

[0 0 5 21 i^^±<D^5el-*^v^-cR*3S^:<o*t^^;l§« 

^ 1 0 e *s*f;Si-So 1 -fe/V-^^S 1 e 1 (ctt, -fe 
/w^^ 1 2 % 1 •fe/l'Jf A^S 1 e 2 

l*> -fe/v-^-fi^Sl 3*5m-t-€>. S5 1 -fe/Wtttb^S 1 e 
3tctt, -tr/watas 1 4 ds^r^Si-'S. :/^2e{C 
w— 2 0 e *s*tf£:-r 5o H 2 -fe/vif A^S 2 
e IICI*. -fe-/W#S«2 4*5^J^-f-5. S^2-fe/l'^^# 
S2 e 2(ctt. ■fe>'W^J5fc8S2 3*S5tJl&i-Se »2ttffl# 
82 e SJCtt, -fe/waffl«2 li6S*flS:-t-5. fflIE^a2 
e4lJ:i*> ^i:b-caiStSS2 5i:8t5im2 6i:«^2 
8i7S'^29t cD^#:AS*ff£:-t-S. 88^^82 e 5 
tt, U-C^-f -^2 2*s*r^-t-'5. 
[0 0 5 31 eiT. it*3B5{;i*rjC:-t-5l55m?^«8© 
tbf^«riftW-t-*c r(DS^5|IJfeJ^fl§-C»4. Sll (b) 

0 eT?tt. -fe/v^fi&Sl 2*s^W^l 1 ast1-^ffl;^-r5 

JgLi^cVN^f^Ji:— a-t-^i:. #;t<OV C I /V P I {t^ 

m2 oeKm^-r^. 

[00541 ^ i;'^ 2 0 e "CJ*. ■fe/Wj4ttJIS2 1 

^3)Sr7S'^2 9i:-fe/»'*^2 3»C#^S. 7 3/^2 9 
i5'^-^2 2otfNf^il;/3^s■^;tP>^^TV^so5-e, 

•fe/WS:«<?5ai^t-Jt£;iS LT^'f 2 2 <DW-^iiS 
Mtl) ?Sr«J#U *ixSril8^«2 8®-:>^OA;^J-» 

ji^(^^£;^br<l#S<?5vc i/vp Hi:Sr«fo||2NP^j 

[005 51 r (Of^ 2 ^3gije3z|-fe/Hi, ;^ 2 0 

e (D^^'^m t 1 t?^$tl.fct«)-Cfc.5„ r t 
0 e*»P>l,T, t 1 + * <D^iSE!|t?fc 

/i^^^m 1 2 --©n-^m;*i1l[«. t 1 + 0 + t -efcs, 
0 e-ew:, 2*s. -fe/wJibmSSl 

4*^f>S2-fe/VSft(Oilja=SrSltT. ^-r-v 1 icott^ 
tti;^/l-t*oT. #^®VC I/VP IffiSri^oS^S^^J 
tejU-fe/wSr^-rs, r<om3^^JteS|-fe/Mc«, '<-f 
n- K<O0f;e««t-Sft^lSI t 1 + « + r dSK;£SHT 




10-336182 



^l^&'-•i5lta^?i^. ^ra t v-:?'^ 2 0 e I^PJS 

u -fe/i'aas2 i-ettai$tt> '<w'ci— KicK^L-c 

ifo.5«P^1f a ( t 1 + « + T ) *s«Plit« 2 5 ©ffi*<OA 

[0 0 5 61 rrjc, :^^2 0 el*. -^;^^^i 
0 e^c*|■Utt^a«Ac^til4^■CV^4<D-C. ■^;^:?^1 O e 
•T?Bfc^*I t 1 + * + r -esiffl bfcSr 2 ^^lEjgl-feyw 
2 0 e Jcii, ;^ i^—:/^ 2 o d -c^fc^ 
10 Mt 1 + 2 zWzmm-t^:itizf£i, 0*9 > 

2 814. ^'f-^2 2<0^mm^h7'y'^2 9ti^nm:fJ 
■r^t^m t 1 Sr«*Ufc«SrSS^«2 6^^4•;tTV^^. 
LfcjJSoT. ||^3^^je5^-fe/V'©ttffi^-C?<DigJSt^2 8 
<Dta;^jfl£«s ( t 1 + 2 t) - t 1 = 2 t i'iCoTV'' 

-tUT. K*||t«2 6*s*D3S«2 5<0— ;^<OA*Jj:4- 
;t5K*»1iSttv 2 TSr2TfKibfcffiT-eS>.5, 
(0 0 5 71 VtciioX. AP»:g&2 5tt. ms^^ijfeii^ 
-fe/KOgW^^ t 1 + 2 r ti*3V''T-fe/Vttm«*2 1 <Oiil 

:*ffit 1 + 0 + T fcK^»8l2 6<Da;f7lli[t k(DM%^n 
20 oifet l + * + 2 T«r^'f-^2 2^;lffiJE^i^i:bTHi;^i- 
5c m{-J;!?> ^^'^2 2\^^ fit: (t 1 + 0 + 2 t) 

M-rsr r<oj;5J-, ;^ w 2 o e tt. 

■7^<$>10 e m<omM it 1 + « + 2 t ) 

[0 0 5 81 Ell 214. m^meicMit^-t^memmM 
fi8©«^rj^f^Sr^-r0-cfcs. i«5^6iias?^sg 

i4. m^mmmm. m5mmmmtmm\zfS2mmmm 

[0 0 5 91 Ell 2 (a) (j:*JV^-C. •^:^^mi 0 f 

»4, m4mmmm. msmmmmtmmz^-f-^i i. 

■fe/w^^ 1 2 . •fe/wiH:^ 1 3 . -fe/wttta^ 1 4 Sr« 

■fe/V'^Afclli 2^c-^;tlbi^5-fe•/^ttmSl 4<Dta 
;^I4. S5llliSJ^flSi:l^«(cm2-fe-/uSffl-efcS. -fe/w 

[0 0 6 01 xv-p'^2 0£j4. mAnmmm 
hfii5mmjmh^^v^^^itm^hf£'ox\>^^, bp 

V'-p'^ 2 0 f f4, -fe/i'tta«2l. ^^-^2 

2. •fe/W*^2 3. ■feyV#mS2 4. iD»S&2 5. 
2 6 . lt|Se« 2 7 . 2 8 5/ ^ 2 9 

^s. •fe/vj*ta«2 if4, s«Lfc®i-fe/w*»e>ttab 

\.t:.^m'^mi^iim^2 5-:^(DAMz^^^. ^^-^ 

2 2(i>mti\-i.. it«iS&2 7 tigers 2 B<o—:^<oKMz 
50 ^Er*v^tv^^e>*tSo *fc9y^2 9<DW;til4. 



f 

[0 0 6 11 ®»«2 8<©my3»*. 1}am^2 5<om:^<o 

tm 2 1 ©t±l;ft*SltT, K5»4g 2 6 (OW;^ i: OJolSte 
«S:;J''f-^2 2(cMlE{i[t LT-^X-So it|!S«2 714. 
Jt|Si^;^Sr-fe/W;S^2 3lc-^x..5„ ■fe/i'^^2 3 
tt. ifcli{«2 7©it«&g*^SltT. »5lliSJ^«8i:PI 

[0 0 6 21 &.±(Dmmci$\,^xm^T^t<oM^^sm 

14. jJccoJ; pl-J'ioTV^S^ -7:^^ mi Hclt^ -^^^ 

mio i i)mf^^-ti>o m i -t/w^^s i f i \ats * 

/w^;**! 2*s*fj£-rs. ^i*ywjfA#®i f 2(c 
f4, ;^ w— 2 0 f So 2 2 

5„ m2ttm^a2 f uci4-fe/wttm«2 i*s*fjE&-f- 

^2-fe-/v}fA^S2 f 3iz\i^ ±;v^m^2 A am 
SZ-ir^, «:E#S2 f 4{C{4. ±t LT*P»«2 5 iKS 
j|«2 6 l:«l!t«2 8 i: 7 ^^2 9 

•5. ia;£^ia2 f sfcia. *iu-c^>f-^2 2ifinj$^ir 

[006 31 f»*« 6 fcm-r 511 6 *JfiJgfl8<D 

iiif^Srtftw-rso ^Ltomemsfm-^yt. mi 2 (b) 
1 0 f -ett. -fe/u^iifcgs 1 2 as, #^«>v c I /V p i 

K'^SIttiSn. ;^ y»2 0 f {cpjiS^So 
[00 6 41 ;^ V'~:fm 2 0 f -Ctt, -fe/vttaiSS2 1 

L^^iJt lSr7 5'^2 9<C-^^S, 7S'^29J4, 

t 1 Srit««2 7 i:«St«2 8<0-;6r(OA;^(ct!iy$Hi;^ 

-T'So itgess 2 714. ^^■^2 2(Dnmm mt^mm) 

O V C I / V P I i[«ri$o|| 2 ^^JteiH-fe/V'Sr^^i- 

•5o » 2 mmmm±Mt. 24** beams'- 

[0 0 6 51 r©S^2^liS«K^-fc/Wf4, :/^2 0 

f ©^Nf^j t 1 -e^$ttfe.t)<o-efos. r <o^^j t 
itt, -v^^^^i 0 f A»e>Br, t n-*<o^^j-cfc 
5o ^•tL*', ii^t^fSir<om&m^-^:^f'mi 0 f 

UfcdJoT. ■^yf^^mi 0 l<D9y{^l 1<0± 
1 2 '-<Dt|-^W;^1iSl4. t 1 + « + T -CfcSc 

■^:^^mio f -e»4, -fe/v-^^i 2*5, -fe/wi*mssi 
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tti;^(c:Seo-C. #;£covc I /VP I ffiS:i#o||3^^iJ 
SsjU-fe/w-Sr^-rSo r<0^3^^Jtej5l-fe/Hci4, -i'f 
K<D^;fe|S*SicS«^M t 1 + * + T *stS:^$4x-c 

V >So i ©SE 3 ^iaite2i-fe/n4, -fe/v-^a* 1 3 e>e 

j^K'-j^ta^H. ^Mt«Jc;^u-::^^2 0 f JcSM 

-fe:/i'ttw^2 i-eam^^n, '<-ro-Kic^;ebT 

fcS^^lt^ ( t 1 + « + t: ) ;iSAP»«g 2 5 <Oftfe,:*r<OA 

[0 0 6 61 r :;'.u—ym2 0 f (4. -^^^mi 
10 0 f Jc:jfctb<4tB*AcJtatvTV>5©-e. -;';^^^1 0 f 

vM-t^mm 1 1 + * + r t^mm Ltcm 2 mm^'t/u 

14, >^ V'—T'^ 2 0 f JCJ4, ;^ 2 0 f -cafci^ 

^Jt 1+2 t^lcfiMt-^rtl^/iSo o^t), 
2 814, ^''1'-^2 2<Oti-^ffl*>b7s/f^2 9d5<%itai;/3 
•rSI^^J t 1 ^eS^Lfcffi^65S»S&2 6JC^^-CV>5, 
Lfc«5o -C, ^ 3 i^^«K-@|-fe/KOttffll^-e<0«»S 2 8 
05U1;^;«4, ( t 1 + 2 t) - t 1 = 2 r ii^ioTVN 
So ^TbT, K^fltS§2 6>J5*D»I§2 5<D-:&<^A;/3tw# 
X5^ttl4, 2 T S-2-ce^bfc11i[t-efo5o 
20 [0 0 6 71 Ufc^^oT, Jn^2 5l4, fdSmMmk 
■fe/KO§«^^J t 1 + 2 r {Cl*5V^-C-fe/l'aai«g2 1 (Om 

tim.t i + 4> + v kf^n^2 6<omtim.z t<omM^n 

ofc t 1 + « + 2 t Sr^J'^-^ 2 2 {;i4tE'|Bi: L.Tffi;^-r 
5o rtVjCiO, ^W-^2 214, 'i:(tl+* + 2r) 

•v;^^l 0 im<of^M (t l + * + 2 t) Jci-g-S: 
[00 681 S 1 3 14, 7 (cmi-^fE 7 HJSJ^ 

J4, UrsSUfijgflSfrisVNT, •^;^^'^l 0 etim^mmfH 

tb, ;^W'-:/^2 0 g»;iJt«aES3 0 ta®^v^;^<5' 3 

srfi'^ j:5t-bTfe5o SIT. ::.(om7 mmj^mz.m?> 

[0 0 6 91 ;=^W— ^^^2 0 g-CJ4, mM^2 8(Dmtt 
14, JtgE:gS3 0 taSWi?;^^ 3 1 tKJ^:k.hiv^, it 
««3 0©W;^»4, BS5^l&2 6i:jlffiue?J^^'3 Itic 
40 ■^;tbtT,.5o mm\^i>:^^3 KOmtlti. J*|55«3 0»c 

[0 0 7 0] m:s!^^7KMit^-r^m7mmmm<o 
tsftsriaeg-rs. :L(^m7mi&mmxii. mii (b) 

t?l4 1 HKOWEtdf^Sr^-f:^, 1 0 g nmmm 

3Eb:fc^^^|ElJ^c^Sal^M^aa<oS«bS^*»»t5r i: Sr«» 
lHl3llS-t--5o i cOiSS-cx I/— 2 0 g CDS® wi?;^ 

9 31 icmm&(r>scyhmi>i^n^tii>o 

50 [0 0 7 1 J IP*>, ::/^2 0 gt?H:, 7S'^2 9 




(11) 



totf^fit (^ft^*J) =&«i^L. mm?&2 8\c^^i>o 

m%^2 8tts ^-f^2 2<Oth^ffl*»t>7S'^2 9*s« 
i$tb;^-f-«^]gESIJ6lHl«>0l-fe/KOSm*J (t 1) Sr 
U»L-tim^Mn^3 0 t31jEtVv';^>5' 3 1 lC-^;tTV^ 

2 t -e*>5 :i t tttdi^ Lfc. 
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5 

(57) [Abstract] 

[Problems] This invention relates to an ATM intra-networ k 
time synchronization system and its object is to realize 
an ATM intra-network time synchronization system capable 
10 of time-synchronizing ATM nodes with each other with a simple 
constitution in an ATM network including a plurality of ATM 
nodes. 

[Solving Means] In an ATM network including a plurality 
of ATM nodes, a master station la includes cell generation 

15 means lal generating a time transfer cell and cell insertion 
means la2 inserting the time transfer cell into a 
transmission line at a predetermined time at which a time 
correction is to be executed. A slave station 2a includes 
cell extraction means 2al extracting a time transfer cell 

20 from a multiplexed cell captured from the transmission line 
and setting means 2a2 setting a reception time of the 
extracted time transfer cell as a reference time of the slave 
station . 

25 



1 



[Claim 3] 

An ATM intra-network time synchronization system 
characterized in that 

in an ATM network including a plurality of ATM nodes, 
5 a master station comprises: 

first cell extraction means extracting a first time 
transfer cell from a multiplexed cell captured from a 
transmission line ; 

first cell generation means generating a second time 
10 transfer cell having a reception time of said extracted first 
time transfer cell set in a predetermined region; and 

first cell insertion means inserting said second time 
transfer cell into the transmission line at a first 
predetermined time at which a time correction is to be 
15 executed, and 

a slave station comprises: 

second cell generation means generating said first 
time transfer cell; 

second cell insertion means inserting said first time 
20 transfer cell into the transmission line at a second 
predetermined time at which a time correction is to be 
executed; 

second cell extraction means extracting said second 
time transfer cell from the multiplexed cell captured from 
25 the transmission line; 



correction means calculating, as a correction value, 
a transmission line delay quantity from a reception time 
set at said extracted second time transfer cell and a 
reception time of the second time transfer cell; and 
5 setting means setting said correction value as a 

reference time of the slave station, 
[Claim 4] 

An ATM intra-network time synchronization system 
characterized in that 
10 in an ATM network including a plurality of ATM nodes, 

a master station comprises: 

first cell extraction means extracting a first time 
transfer cell from a multiplexed cell captured from a 
transmission line ; 

15 first cell generation means generating a second time 

transfer cell having a reception time of said extracted first 
time transfer cell set in a predetermined region; and 

first cell insertion means inserting said second time 
transfer cell into the transmission line without a delay 

20 from the reception time of said first time transfer cell, 
and 

a slave station comprises: 

second cell generation means generating said first 
time transfer cell; 
25 second cell insertion means inserting said first time 



transfer cell into the transmission line at a predetermined 
time at which a time correction is to be executed; 

second cell extraction means extracting said second 
time transfer cell from the multiplexed cell captured from 
5 the transmission line; 

correction means calculating a transmission line delay 
quantity from a reception time set at said extracted second 
time transfer cell and a reception time of the second time 
transfer cell, and outputting, as a correction value, an 
10 addition value of the calculated transmission line delay 
quantity and the reception time set at said second time 
transfer cell; and 

setting means setting said correction value as a 
reference time of the slave station. 

15 

[0035] 

FIG. 9 shows the constitution and operation of the 
third mode for carrying out the invention corresponding to 
claim 3. This third mode for carrying out the invention 

20 is an example in which transmission line delay time x is 
considered in the first mode for carrying out the invention. 
In FIG. 9(a), a master station 10c has a timer 11, a cell 
generator 12 and a cell multiplexer 13 as well as a cell 
extractor 14. The output of the cell extractor 14 (cell 

25 reception) is applied to the cell generator 12. 



[0036] 

Also, a slave station 20c has a cell extractor 21 and 
a timer 22 as well as a cell generator 23, a cell multiplexer 
24, an adder 25 and a divider 26. The output of the timer 
5 22 is applied to the cell generator 23 and the adder 25. 
The output of the cell generator 23 as well as a user cell 
is applied to the cell multiplexer 24 . The adder 25 receives 
the output of the cell extractor 21 and the output of the 
timer 22, and applies an addition result to the divider 26. 
10 The output of the divider 2 6 is applied to the timer 22 as 
a correction value . 
[0037] 

The correspondence between the above-stated 
constitution and claim 3 is as follows. The master station 

15 10c corresponds to the master station Ic . The cell extractor 
14 corresponds to the first cell extraction means Icl. The 
cell generator 12 corresponds to the first cell generation 
means lc2 . The cell multiplexer 13 corresponds to the first 
cell insertion means lc3 . The slave station 2 0c corresponds 

20 to the slave station 2c. The cell generator 23 corresponds 
to the second cell generation means 2cl. The cell 
multiplexer 2 4 corresponds to the second cell insertion means 
2c2. The cell extractor 21 corresponds to the second 
extraction means 2c3. The entire adder 25 and divider 26 

25 mainly correspond to the correction means 2c4 . The timer 



• • • 



22 mainly corresponds to the setting means 2c5. 
[0038] 

Now, the operation of the third mode for carrying out 
the invention corresponding to claim 3 will be described. 
5 In this third mode for carrying out the invention, the slave 
station 2 0c starts a time synchronization processing as shown 
in FIG. 9(b) . Namely, in the slave station 20c, the cell 
generator 23 monitors whether the clocking output of the 
timer 22 becomes a reference time (e.g., a timer value = 

10 0) . When the output becomes the reference time, the cell 
generator 23 generates the first time transfer cell having 
a specific VCI/VPI value . This reference time is the second 
predetermined time at which a time correction is to be 
executed . 

15 [0039] 

The first time transfer cell is transmitted from the 
cell multiplexer 24 to the transmission line and, after time 
T, the first time transfer cell reaches the master station 
10c. Therefore, in the master station 10c, timing at which 

20 the cell extractor 14 notifies the cell generator 12 of the 
reception of the first transfer cell is time (0 + x) , which 
is the addition of transfer time x to the phase difference 
0 between the two stations, after the reference time of the 
slave station 20c (timer value = 0) - The cell generator 

25 12 stores this first cell reception time (cloclcing output 



of timer 11 = present time), which reception time stored 

is (0 + T) . 

[0040] 

The cell generator 12 in the master station 10c monitors 
5 whether the clocking output of the timer 11 becomes a 
reference time (e.g., timer value = 0) . When the clocking 
output becomes the reference value, the cell generator 12 
generates the second time transfer cell having a specific 
VCI/VPI value. This reference time is the first 

10 predetermined time at which a time correction is to be 
executed. The reception time (0 + x) is set in the 
predetermined region of the payload of the second time 
transfer cell. This second time transfer cell is 
transmitted from the cell multiplexer 13 to the transmission 

15 line and, after time x, the second time transfer cell reaches 
the slave station 20c. The second time transfer cell is 
extracted by the cell extractor 21 and time information (0 
+ x) set at the payload of the second time transfer . cell 
is applied to one of the inputs of the adder 25. 

20 [0041] 

Here, the slave station 20c is behind the master station 
10c by a phase 0. Due to this, the second time transfer 
cell arrives after (x - 0) on the basis of time clocked at 
the slave station 20c side. That is to say, the present 
25 time at which the timer 22 gives to the adder 25 is (x - 



0) . The addition result of the adder 25 is, therefore, 2t. 
Since the divider 25 is a computing element outputting a 
1/2' value of the input, time t obtained by dividing the 
addition result 2t of the adder 25 by 2 is applied to the 
5 timer 22 as a correction value. Namely, the timer 22 is 
set with the value t as the reference time and the timer 
22 restarts clocking operation with reference to the value 
T or the reference time. 
[0042] 

10 As stated above, the time of the slave station 20c 

is made coincident with the time x on the basis of time clocked 
at the master station 10c side and synchronized therewith. 
FIG. 10 shows the constitution and operation of the fourth 
mode for carrying out the invention corresponding to claim 

15 4. The fourth mode for carrying out the invention is an 
example in which transmission line delay time t is considered 
in the second mode for carrying out the invention. 
[0043] 

In FIG. 10(a), a master station lOd has a timer 11, 
20 a cell generator 12 , a cell multiplexer 13 and a cell extractor 
14 as in the case of the third mode for carrying out the 
invention. Also, a slave station 20d has a cell extractor 
21, a timer 22, a cell generator 23, a cell multiplexer 24, 
an adder 25 and a divider 26 as well as a comparator 27 and 
25 a subtracter 28. The output of the timer 22 is applied to 



one of the inputs of each of the comparator 27 and the 
subtracter 28. A transmission time value is applied to the 
other input of each of the comparator 27 and the subtracter 
28. The output of the subtracter 28 is applied to one of 



of the cell extractor 21 at the other input and applies an 
addition result to the timer 22 as a correction value 23. 
The comparator 27 applies a comparison result to the cell 
generator. The other constitution is the same as that of 
10 the third mode for carrying out the invention. 



The correspondence between the above-stated 
constitution and claim 4 is as follows. The master station 
lOd corresponds to the masterstationld. The cell extractor 

15 14 corresponds to the first cell extraction means Idl . The 
cell generator 12 corresponds to the first cell generation 
means ld2 . The cell multiplexer 13 corresponds to the first 
cell insertion means ld3 . The slave station 20d corresponds 
to the slave station 2d. The entire cell generator 23 and 

20 comparator 27 correspond to the second cell generation means 
2dl . The cell multiplexer 24 corresponds to the second cell 
insertion means 2d2 . The cell extractor 21 corresponds to 
the second extraction means 2d3 . The entire adder 25, 
divider 26 and subtracter 28 mainly correspond to the 

25 correction means 2c4 . The timer 22 mainly corresponds to 



5 the inputs of the adder 25 . 



The adder 25 receives the output 



[0044] 
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the setting means 2d5. Also, the transmission time value 
corresponds to the time at which a time correction is to 
be executed. 
[0045] 

5 Now, the operation of the fourth mode for carrying 

out the invention corresponding to claim 4 will be described . 
In the fourth mode for carrying out the invention, as shown 
in FIG, 10(b), the slave station 20d starts a time 
synchronization processing. Namely, in the slave station 

10 20d, the comparator 27 monitors whether a present time 
clocked and outputted by the timer 22 is coincident with 
a transmission time value tl. If they are coincident, the 
comparator 27 outputs a first time transfer cell generation 
request to the cell generator 23. 

15 [0046] 

In response to the cell generation request from the 
comparator 27, the cell generator 23 generates the first 
time transfer cell having a specific VCI/VPI value. The 
first time transfer cell is transmitted to the transmission 

20 line from the cell multiplexer 24 and, after time t, the 
first time transfer cell reaches the master station lOd. 
Therefore, in the master station lOd, timing at which the 
cell extractor 14 notifies the cell generator 12 of the 
reception of the first time transfer cell is time (0 + t) , 

25 which is the addition of transfer time t to the phase 



0 .. . 0 



difference 0 between the two stations, after the transmission 

time tl of the slave station 20cl. 

[0047] 

In other words, the reception time on the basis of 
5 time clocked at the master side is the clocking value of 
the timer 11, which is (tl + 0 + t) • The cell generator 
12 generates the second time transfer cell having a specific 
VCI/VPI value in accordance with the clocking output of the 
timer 11. The reception time (tl +0 + 1) is set in the 

10 predetermined region of the payload of the second time 
transfer cell. This second time transfer cell is 
transmitted from the cell multiplexer 13 to the transmission 
line. After time t, the second time transfer cell reaches 
the slave station 20d. In the slave station 20d, the second 

15 time transfer cell is extracted by the cell extractor 21 
and time information (tl + 0 + x) set at the payload of the 
second time transfer cell is applied to the other input of 
the adder 25. 
[0048] 

2 0 Here, the slave station 20d is behind the master station 

lOd by a phase 0. Due to this, the second time transfer 
cell outputted at the time (tl + 0 + 1) on the basis of time 
clocked at the master station lOd side reaches the slave 
station 20d after time (tl + 2t) on the basis of time clocked 

25 at the slave station 20d side. Namely, the subtracter 28 



applies a value obtained by subtracting the transmission 
time tl from the clocking value of the timer 22, to the divider 
26. The output value of the subtracter 28 at the time of 
extracting the second time transfer cell is (tl + 2t) - tl 
5 = 2t . In addition, a division value applied from the divider 
26 to the adder 25 is (2t) /2 = x. 
[0049] 

Accordingly, the adder 25 adds the output value (tl 
+ 0 + T) of the cell extractor 21 and the output value x 

10 of the divider 26 at the reception time (tl + 2x) of the 
second time transfer cell, and outputs (tl + 0 + 2x) to the 
timer 22 as a correction value. As a result, the value (tl 
+ 0 + 2x) is set at the timer 22 as a reference time and 
the timer 22 restarts clocking operation with reference to 

15 the value (tl + 0 + 2x) or the reference time. In this way, 
the time of the slave station 20d is made coincident with 
the time (tl + 0 + 2x) of the master lOd side and synchronized 
therewith . 
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